This paper reports the scheme of a research project funded by the Ministry of Land Infrastructure Transport and Tourism (MLIT) from the fiscal year of 2012 to 2014 under the title of "Development of base isolation device complied with the ultimate strength design code." The theoretical prediction tells us a new approach to develop a highly stable laminated rubber bearing that has a constant buckling load even under large lateral displacement. Relatively high shear stiffness makes it more stable and the height of the bearing should be larger than its diameter. They are the newly discovered theoretical buckling stability criteria from the previous study that was conducted by the author's research team. The experimental study in this project shows the compatibility with the theoretical prediction and the highly linear load-displacement relationship under large deformation. The performance of the newly developed device satisfies the requirement of the ultimate strength design code, if the ground condition of the target building is normally solid enough to prevent liquefaction. The theoretically predicted buckling stability of the laminated rubber bearings has been actually verified by the specimens of this project.
Design Code." Based on the series of theoretical and experimental investigations that had been conducted by the principal author's laboratory team for more than a decade we proposed the project that was adopted for one of those funded research topics by MLIT in the fiscal year from 2012 to 2014. There have been accumulated enough data that show a good feasibility to realize the highly stable slender rubber bearings to comply with the current design code especially the response spectra design method in Japan.
The highly nonlinear buckling phenomena and the associated stability criteria that were discovered by the principal author in 2005 [Ref #3] were positively utilized for creating a highly stable slender rubber bearing for base isolation structures. We observed the remarkable stability, which had been expected from the nonlinear buckling theory, in the laboratory when conducting experiments using newly developed prototype specimens. The uniqueness of the specimen is its configuration and material properties. The newly developed device was composed of relatively stiff rubber material that increases the buckling stability and displacement capacity as well. In contrast to the conventional devices the cross sectional area of the new one is relatively small and the height of the specimen is relatively high. In the past, slender specimens discouraged engineers and scientists for investigating their performance in a full scale model. In fact this research report is the very first publication that shows the high performance of slender rubber bearings that can support a relatively large vertical load under a large lateral displacement which is bigger than the diameter of the specimen [Ref. #1,2] .
The stability requirement for the rubber bearings that was obtained and expressed in analytical formula has been verified again in this project by carrying out real size specimens whose diameter was 600 mm and height was 550 mm. The results in this paper contradict to the common sense which is still believed by many engineers and scientists as well. The theoretical prediction by the principal author in 2005 was not yet widely recognized as general phenomena.
As a result of this project the rubber bearings that would never buckle under large displacement have been developed. The ultimate lateral displacement is determined either by the strength of rubber materials or adhesives not by the buckling load. It will be necessary to pay more attention to the improvement of those chemical materials and the manufacturing process than in the past. The performance of the device will be improved further more by inventing the high performance adhesives and improving the mechanical strength of rubber materials. 
